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Introduction 


Your Model 88 Signal Generator is a 
complete and modern servicing instrument, 
designed to meet the requirements of full- 
time and spare-time professional radio 
servicemen. 

Close cooperation between NRI engi- 
neers and those of the manufacturer dur- 
ing months of design and experimental 
work has made this instrument one-of the 
finest inits class. We are proud of its 
appearance, its design, its ruggedness 
and performance. Once you get acquainted 
with your signal generator and learn how 
to use it properly, you will be proud to 
have it on your workbench and to have it 
displayed so that customers may see it. 
You have an exclusive, custom-built in- 
strument which is available only to NRI 
men, 

The NRI Signal Generator has been 
designed with two purposes in mind. 
First, it isone of the basic instruments 
needed for professional radio work, Sec- 
ondly, it can be used to good advantage 
in carrying out the NRI practical training 
plan. This training plan, which is out- 
lined in the NRI Course, enables you to 
secure practical radio experience right 
in your own home within a short time, 
The signal generator has been designed 
as a companion instrument for the other 
fine test equipment in the NRI line and 
can be used to good advantage with them. 

With the Model 88 Signal Generator, 
you can follow professional servicing 
techniques when aligning a set and when 
locating defective sections or stages. 
It is useful in servicing all types of 
receivers. The communications expert 
will find this instrument useful for 
checking some parts of broadcast, short- 
wave and Television transmitters. FElec- 
tronic engineers, public address special- 
ists, facsimile experts and coin-operated 
phonograph technicians will find scores 
of uses for this excellent signal gen- 
erator, 

Once you have unpacked your “signal 
generator, you will see that it appears 
as in Fig. 1. The schematic diagram is 
shown in Fig. 2. A conventional a.c. 
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full-wave rectifier type power supply is 
used. V3 is the rectifier tube. 


FIGURE | 
The Model 88 NRI Professional Signal 
Generator. 


After you have looked the signal 
generator over, you will naturally feel 
a strong desire to try it out. We can 
hardly blame you for wanting to see how 
the signal generator works. However, you 
must remember that the signal generator is 
a precisiontest instrument. We strongly 
urge you to read this instruction book 
carefully before trying it out. A step- 
by-step study of this book, combined with 
the actual use of your NRI signal gener- 
ator after each step, will give you ex- 
cellent training in the proper use of 
this instrument. 

Let us emphasize an important point, 
This instrument is designed for use only 
on 110-120 volt, 50-60 cycle a.c. power. 
BO NOT use this signal generator on any 
but the specified power. DO NOT attempt 
to use the signal generator on 25 cycle 
power or d.c. power. SERIOUS DAMAGE TO 
THE INSTRUMENT WILL RESULT. 


SE OF CONTROLS 
Fig. 3 shows a view of the front 
panel of the instrument. Let us identify 
the controls. 


In the center of the front panel and 
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Sectiana A&B, & Position, 2 Circult Band (Shorting) 
Sections C & DB, 6 Position, 2 Circuit Band (Hon-Shorting) 


3 Pole, 3 Position Rotary 


SPST Toggle 
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A Band 176 Ke to 500 Kc Inductance Tuned 


B Band $00 Ke to 1500 Kc 


BD Band 4.5 Mc to 13.5 Mc 
E Band 13.5 He to 30 Mc 


F Band 30 Mc to 60 He 


Air Core 


3 to 30 matd Frimmers 


Chg thru Ce, 


5Y3 or 524% 


Two Section Gang Condenser 450 mmfd x 75/85 mmfd 


6.3 Pilot Light 


Power Transformer 


3K Carbon Potentionmeter 


10 x 10 mafd 450 ¥ Electrolytic 


bowatt 


2200 Ohms, 


Fiiter Choke 40 Ma., 4.5 henries 


AF Oscillator Choke 4.5 henries 


above the other controls you will see a 
large knob with a clear plastic pointer 
attached. This is the main tuning con- 
trol for fine adjustment of the frequency. 
It corresponds tothe tuning control in a 
conventional receiver. 

Below the main tuning control are 
three bar knobs mounted in a row, The 
control onthe left is the three position 
"FUNCTION" selector switch. The center 
control isthe six position "BAND" Selec- 
tor switch. The control on the right is 
the "FINE ATTENUATOR" control. (The 
"on-off" switch is also incorporated in 
this control.) 

Beneath these controls, on the ver- 
tical section of the panel, are three 
other items of interest. At the left is 
the pilot lamp jewel. In the center is 
the "COARSE ATTENUATOR” switch which is 
used to obtain a “high” or "low" output 
signal as desired. On the right is the 
"OUTPUT" jack. The output cable is con- 
nected to this jack with a screw cap 
connector. 

Let uediscuss the operation of each 
control in turn. 

MAIN TUNING CONTROL: This control 
is used to vary the frequency of the r.f. 
signal generator over a given band. A 
"vernier™ type of tuning arrangement is 
provided so that an accurate frequency 
setting may easily be obtained. 

FUNCTION CONTROL: This is used to 
select one of three types’ of output sig- 
nal: {1} amodulated r.f. signal; (2} an 
unmodulated r.f. signal; or (3) an audio 
signal. Anyofthese three types of out- 
put are available at the "OUTPUT" jack 
by changing the position of this switch. 

BAND SWITCH: This is used to se- 
lect the band of frequencies desired. 
It has six positions: A, B, C, D, BE, and 
F, corresponding to frequency scales on 
the main tuning dial. Notice that a 
frequency scale is calibrated for use of 
the second harmonic of band "F," When 
reading frequency scale "F]," the BAND 
switch should be in the "F" band posi- 


tion. The bands cover frequencies as 
follows: 

Band A: 170 ke. to 550 ke. 

Band B: 550 ke. to 1600 ke. 

Band C: 1.6 me. to 5.0 me. 

Band D: 4.5 me. to 15 me. 

Band Ff: 15 mc. to 30 me. 


Band F: 50 me. to 60 me. 
Band Fy: 60 me. to 120 me. 
(second harmonic of band F) 
FINE ATTENUATOR: The FINE ATTENU- 
ATOR consists of a continuously variable 
Output control. It is used to give a 


COARSE ATTENUATOR 


clockwise until the "click" is heard, 
and the power cord is plugged in, the 
pilot lamp jewel should glow, indicating 
the instrument is turned on.} 

COARSE ATTENUATOR: This is a tog- 
gle switch used to switch a resistor in 


FINE ATTENUATOR 


OUTPUT 
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FIGURE 3 


Controis on panel 


close or "fine" adjustment of the output 
signal intensity or strength. To increase 
the output of the signal generator, turn 
this control in a clockwise direction. 
As you turn the control clockwise from 
the "OFF" position you will hear a slight 
“click.” This indicates that the instru- 
ment is "ON." (When the control is turned 
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of Model 88. 


and out of the circuit so that the 
strength of the output signal may be 
varied over quite a wide range. It has 
two positions, a "HI" anda"LO" position. 
In the "HI" position, a much stronger 
output signal is obtained than in the 
"LO" position. 


OUTPUT JACK: This is simply a screw 


type connector jack to which the coaxial 
output cable is connected, 


How to Set the MAIN TUNING CONTROL to 
Desired Frequency 


The main tuning dial consists of 
seven scales, labeled at each end with 
letters A, B, C, ete., thru Fy. Each 
scale is calibrated to cover a given band 
of frequencies. For example, when the 
BAND switch is set at position "A,”™ read- 
ings are made on scale “A” of the main 
tuning dial. Note that scales A and B 
read in kilocycles (thousands of cycles} 
while the other scales (C, D, E, F, Fi), 
all read in megacycles (millions of 
cycles). 

As an aid in selecting the correct 
setting of the BAND switch, the lowest 
and highest frequency covered by each 
band is indicated at the extreme ends of 
each corresponding scale onthe main tun- 
ing dial. Example: Beneaththe left end 
of scale A is printed "170 ke." Beneath 
the right end of scale A is printed "550 
ke." Therefore, if any frequency between 
170 ke. and 550 ke. is desired, the BAND 
switch is set to position "A." The main 
tuning control is then turned so that the 
red “hairline” in the plastic pointer is 
directly over the desired frequency on 
scale A. 

If a frequency of 1400 kc. were 
needed for aligning a receiver, what po- 
sition of the BAND switch would be used? 
Referring to the main dial scales, we see 
the maximum frequency covered by Band "B" 
is 1600 ke. and the minimum frequency 
covered by Band "B" is 550 ke. Since 
1400 ke. falls between these limits, the 
BAND switch will be set at position "B.” 
The “hairline” of themain tuning control 
is then set at 1400 ke. on scale "B," 
{It is worthwhile noting here that Band 
"BR" covers the A.M. broadcast band of 
frequencies. } 

Where the desired frequency is di-~ 
rectly calibrated on the dial, then the 
transparent pointer is moved over the dial 
until the red "hairline”™ is directly over 
the long marker line representing that 
frequency. 

If the signal generator is tobe set 
to a frequency not directly calibrated 
on a given scale, then the short lines 
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between the longer marker lines are used. 
For intermediate readings, an estimation 
is made between the short lines. 

The value represented by each divi- 
sion (short line) between calibrated or 
marker lines for the different bands is 
given below: 


For Band A: each division represents 10 


kilocycles. 

For Band B: each division represents 10 
kilocycles. 

On Band C: (from 1.6 megacycles to 2.0 


megacycles) each division represents 
.02 megacycles or 20 kilocycles; 
(from 2.0 to 3.0 megacycles) each 
division represents .05 megacycles 
or 50 kilocyeles - two such divi- 
sions representing .1 megacycle; 
{from 3.0 to 5.0 megacyeles) each 
division represents .1 megacycle 
or 100 kilocyeles. 

On Band D: (from 4.5 to 7 megacycles) 
each division represents .1 mega- 
cycle or 100 kilocycles; (from 7 
to 15megacycles) eachdivision rep- 
resents .2 megacycles or 200 kilo- 
eycles. 

On Band BE: each division represents 1 
megacycle. 

On Band F: each division represents 1 
megacycle, 

On Seale Fy: each division represents 
10 megacycles; however, the inter- 
mediate markers on Scale F may be 
used to indicate divisions of 2 meg- 
acycles when reading the Fy scale. 
In order to speed up the dial setting 

of the signal generator when aligning the 

ji.f. transformers of superheterodyne re- 
ceivers, the 3 most common i.f.'s are 
spotted on scale A. These are repre- 
sented by small dots on the scale. They 
are located at frequencies of 175 kilo- 
cycles, 455 kilocycles, and 465 kilo- 
cycles. (The marker dot for 455 kilo- 

cycles can be used when aligning i.f. 

transformers to either 455 or 456 kc.) 
You can see these dots quite easily. 

Refer to the "A" seale on the main dial 

of your signal generator. The 175 ke. 

marker dot is located halfway between 

170 ke. and the next small unmarked line 

(180 kc.) The 455 ke. marker dot is 

found between the line calibrated to read 

450 ke. and the next unmarked line 

(460 kc.}). Between the unmarked line 


representing 460 kc. and the unmarked line 
representing 470 kc., there is the marker 
spotting the frequency of 465 ke. This 
marking of the i.f.'s will speed up align- 
ment of superhets considerably, 

Avoid Parallax Error: When setting 
the plastic pointer toagiven frequency, 
be sure that you are looking directly 
toward the pointer and dial scales. If 
your eyes are not squarely in front of 
the pointer, an error in reading the 
scales (called parallax error), will re- 
sult. Be especially careful about this 
when placing the signal generator at one 
side of the receiver under test, as there 
is then a tendency to read the dial from 
an angle. 

Examples which will help you learn 
to read various settings on the signal 
generator scales are given in Fig. 4. 


FUNG TOM 


Just assume that the white lines X, Y, 
and 2 represent different dial pointer 
positions. Write down what you think the 
frequency reading is on each band for 
each of the three pointer positions. 
Compare your readings with those given 
on page 28, and try to analyze any dis- 
erepancies which may occur. 


Use of Shielded Coaxial Output Cable 


If ordinary test leads, like those 
used inmaking voltage or ohmmeter testa, 
were used to connect your signal genera- 
tor to a receiver, the leads might pick 
up stray fields, causing interference, 
and would also radiate r.f. energy. Re- 
member that the signal generator acts as 
a miniature radio transmitter ~- the leads 
would then act a8 an antenna. Various 
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FIGURE 4 


A Reproduction of the dial scales on the Modet 
To secure experience in reading the frequency scales, 


possible frequency settings. 


88. Lines X, Y, and Z represent three 


record what you think the frequency settings are on each band, for each pointer set- 


ting. 


Compare them with the correct readings, as given on page 28. 


6 - 


¢ 


parts on the radio chassis may pick up 
the radiated signal, withthe result that 
r.f. signals willbe entering the receiver 
circuits at several other points besides 
that to which the test lead connections 
are made. 

To prevent this condition, a special 
shielded cable is provided for use with 
your signal generator. This cable con- 
sists of a flexible copper lead which is 
covered with a good insulating material. 
This is in turn covered with flexible 
metal shielding, serving bothasa shield 
and conductor. This metal shield is then 
also covered with insulation, so that the 
cable cannot accidentally short any ter- 
minals across which it may fall. At one 
end of the cable is a coaxial connector. 
The outside of this connector connects 
the outer shield of the coaxial cable to 
the signal generator chassis. The cen- 
tral terminal of the connector connects 
to the center wire in the coaxial cable. 

At the other end of the shielded 
cable are two leads with alligator clips 
attached. The longer of these two leads 
(with black plastic sleeve) connects to 
the outer shield of the coaxial cable and 
is called the "ground" lead. The shorter 
lead (identified by a red plastic sleeve) 
is commonly referred toas the “hot™ lead 
and connects to the central conductor of 
the coaxial cable, 

The cable is connected to the signal 
generator by placing the threaded con- 
nector over the end of the "OUTPUT" jack 
and turning it in a clockwise direction 
(with the hand) until the threads catch 
and the cap is turned up tightly. 

Connections aremade at the receiver 
with the other end of the cable simply 
by clipping the alligator clips to vari- 
ous points in the set. 


Getting Acquainted With Your Signal 
Generator 


To get acquainted with your signal 
generator, you should obtain a receiver 
in good working condition, if possible, 
an all-wave receiver. 

Plug the receiver inand turn it on. 
Turn the volume control to its maximum 
position. (If an all-wave receiver, set 
the “band switch" of the receiver to the 
"broadcast band" position.) Set the dial 


of the receiver to some point between 
800 kilocycles and 1000 kilocycles, where 
no broadcast station is picked up. 

Plug in the signal generator. Con- 
nect the coaxial output cable to the 
signal generator. Clip the "hot" lead, 
identified by the red plastic sleeve, to 
the "antenna”™ connection of the set (or 
clip it to the loop if a loop antenna is 
used). Connect the “ground” lead, iden- 
tified by the black plastic sleeve, to 
the "ground" terminal of the set or, if 
no ground terminal is provided, to either 
the set chassis or to "B minus.” Turn 
the "FINE ATTENUATOR" control ina clock- 
wise direction until the signal generator 
is "on" (a click will be heard and the 
pilot lamp jewel will glow). Leave the 
“FINE ATTENUATOR” at position 1 for the 
time being. Turn the “COARSE ATTENUA- 
TOR" to the "HI" position. Set the main 
tuning dial tothe frequency to which the 
receiver is turned. For example, if you 
tuned the receiver to a frequency of 900 
kilocyeles and no broadcast station is 
picked up here, set the plastic pointer 
of the signal generator to a reading of 
900 onscale B, The "BAND" switch should 
also be set to position "B.” The "FUNC- 
TION" switch should be set to the "R. F, 
MOD." position. 

With both the set and the signal 
generator on, and after allowing a few 
minutes for both to warm up, gradually 
turn the "FINE ATTENUATOR" ina clockwise 
direction. You should hear an audio note 
through the receiver's speaker. 

If the receiver is not accurately 
calibrated, you may find that no signal 
is heard. In this case, turn the "FINE 
ATTENUATOR” to 10 and rotate the signal 
generator tuning knob slowly back and 
forth until the signal is picked up. As 
you tune toward the exact frequency, the 
signal heard from the loudspeaker will 
become louder, 

With the "FINE ATTENUATOR” setting 
at 10, you may wish to reduce the volume 
of the signal in the receiver's loud- 
speaker by the use of the volume control 
on the receiver. After you reduce this 
toacomfortable level, try switching the 
"COARSE ATTENUATOR" from the "HI" posi- 
tion to "LO" and note the change in in- 
tensity of the signal. If a tuning in- 
dicator, such as a “magic eye tube,™ is 


used in the set, you should note some 
change here. 

Once you have seen how the "COARSE 
ATTENUATOR” control works, turn it to the 
"HI" position and gradually turn the 
“FINE ATTENUATOR" counterclockwise. 
Again you should notice a reduction in 
the intensity of the signal. 

Repeat this general procedure for a 
number of different frequencies and on 
different bands if you wish. If you go 
to higher frequency bands on the signal 
generator, it is necessary that you have 
short-wave bandsin the receiver in order 
to pick them up. 

You can also make some experiments 
on using harmonics of lower frequency 
Signals so as to get familiar with the 
general technique. 

Set the "FINE ATTENUATOR” on 10 and 
the "COARSE ATTENUATOR" on "HI," for 
maximum signal generator output. Set the 
"FUNCTION' switch in the”™R. F. MOD." 
position. The "BAND" switch should be 
set in the "B" position. 

Set the receiver at a frequency of 
around 1200 to 1300 kilocycles (where no 
local station is picked up) and slowly 
tune the main tuning knob of the signal 
generator between 550 and 700 kilocycles. 
You should find one point at which a sig- 
nal is heard through the receiver's loud- 
speaker. Since the receiver is tuned to 
a frequency twice that of the signal gen- 
erator, you are picking up the signal 
generator's second harmonic with the re- 
ceiver. 

You can experiment on picking up 
third harmonics of signals by simply 
switching the signal generator to band 
"A" and tuning from about 400 kilocycles 
to 450 kilocycles. Listen for an audio 
signal in the receiver's loudspeaker. 

To get acquainted with the operation 
of your signal generator as an audio sig- 
nal source, turn the "FUNCTION" switch 
to the "AUDIO" position. Set the "FINE 
ATTENUATOR" and "COARSE ATTENUATOR" con- 
trols for maximum output as outlined 
previously. Disregard the settings of 
the main tuning knob and the "BAND" 
switch, as the audio output is fixed at 
approximately 400 cycles. 

If your test receiver has a connec- 
tion for aphonograph, determine which is 
the "hot" connection point by switching 


the receiver to “phono” and turning the 
receiver volume control tomaximum. With 
the finger, or a screwdriver, touch the 
terminals where the phono connection is 
made, When the "hot" terminal is touched, 
a hum will be heard in the receiver's 
loudspeaker. Once you have determined 
which is the "hot" input terminal, clip 
the "hot" signal generator lead (red) to 
this terminal and clip the “ground” lead 
(black) of the signal generator to the 
"ground" terminal or to the set chassis. 

You should now hear a loud audio 
note. (It may beso loud that the set is 
overloaded so that a distorted note is 
heard.) You can reduce the intensity of 
this note by turning back the receiver's 
volume control; by adjusting the position 
of the "COARSE ATTENUATOR” control to 
the "LO" position; or by turning the 
“PINE ATTENUATOR" counterclockwise to a 
lower reading. 

If the receiver does not have a 
"phonograph" connection terminal, but the 
receiver employs a superheterodyne cir- 
cuit and diode detector, then you can 
usually clip the leads from the signal 
generator across the receiver's volume 
control. Determine which is the "hot" 
side by turning the volume control on full 
and touching each outer terminal. The 
terminal from which the hum is heard is 
the "hot" side. The hot signal generator 
lead connects here. (The signal genera- 
tor "ground" lead is then connected to 
the receiver's chassis, or to the ground 
terminal of the volume control.) 

Finally, if the volume control is 
not in the a.f. section of the receiver, 
make connections directly between the 
grid of the first audio tube of the set 
and ground. 

If you follow the above procedure, 
you will soon become familiar with the 
use of the various controls on your sig- 
nal generator and how the manipulation of 
these controls affects the output of the 
signal generator. 


Uses of a Signal Generator 


A signal generator is used to pro- 
vide known test signals of variable in- 
tensities. These test signals can be 
used in the following ways: 

{a) Alignment: Consists of injecting 
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known signals into the receiver and 
adjusting tuned circuits in the receiver 
so that maximum output is obtained. Var- 
ious components are adjusted, such as 
trimmer condensers, and “iron slugs” on 
permeability tuned coils, in accordance 
with a definite procedure. In addition 
to the variable frequency signal genera- 
tor, an insulated alignment tool (illus- 
trated in Fig. 5), should be used. An 


FIGURE 5 
Typical {nsulated Alignment Tool. 


output indicator of some sort is very 
desirable, 

(b) Stage-By-Stage Testing: Con- 
sists of injecting a known signal at 
given points in the receiver to see if 
stages following that point operate prop- 
erly. The stage-by-stage testing tech- 
nigue is used to isolate trouble in a re- 
ceiver and can be carried out by methods 
other than “signal injection." For ex- 
ample, the well-known "circuit disturb- 
ance™ test used on dead receivers is a 
form of stage-by-stage testing. 

Regardless of how the signal genera-~ 
tor is used - whether for alignment or 
stage-by-stage testing, it is necessary 
that the signal be introduced or "injected" 
at some point in the receiver. The sig- 
nal is introduced in either the grid-to- 
chassis or the plate-to-chassis circuit 
of a tube, or into the receiver antennae 
system. 


Connecting the Signal Generator to a 
Receiver 


Suppose we had atypical i.f. or r.f. 
amplifier circuit as illustrated inFig. 6 
and wished to connect the signal genera- 
tor directly to the grid of this stage. 
The physical connections might be made 
in one of several ways. If single-ended 
tubes, in which the grid connection is 
brought out toa pin on the tube base, are 
used, the actual physical connection might 


be as shown in Fig. 7. 
The clips of the signal generator 
cable are connected directly to the 


YHot’ SG. lead. 


FIGURE 6 


Typical |.F. Amplifier Circuit. 


FIGURE 7 
Typical connection to tube socket lugs. 


socket lugs. A plate-to-ground connec-~ 
tion might alsoappear similar to Fig. 7, 
except that theclips would clamp on dif- 
ferent socket lugs. (You can identify 
the proper lugs on the tube socket by 


referring to a tube chart to identify 
tube electrode connections from their 
pin positions. } 

On the other hand, if the tube has 
@ top cap, the basic schematic circuit is 
the same, but the connection could be 
made as shown in Fig. 8. 


FIGURE 8 
connection to tube grid cap and 
chassis. 


Typical 


The “hot” lead (red) of the signal 
generator isconnected to the grid of the 
tube in each case and the "ground" lead 
(black) is connected tothe set's chassis. 

When the signal generator is to be 
connected to the first stage inareceiver 
(the mixer stage or first r.f. stage in 
4 superheterodyne or a tuned r.f. stage 
in a TRF type of receiver), the same 
type of physical connection can be made. 
Refer toFig. 9 for a typical first stage 
inareceiver. Note that only part of the 
first stage is shown. 

If a "single-ended" tube is used, 
it is not absolutely necessary to turn 
the set chassis over and connect directly 
at the tube socket terminals. You can 
see, fromthe schematic diagram in Fig. 9, 
that the grid connects to one section of 
the variable tuning condenser. This 
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will be to the “stator"™ plates. The 
“hot" lead ofthe signal generator can be 
clipped directly to the "stator" lug of 
this section of the tuning condenser, as 
is illustrated in Fig. 10. 


—a 
a 
FIGURE 9 
Signal Generator Connection to R. fF. 


Amplifier or Converter Circuit. 


FIGURE 10 
Typical connection between tuning con- 
denser trimmer and chassis. 


Where a loop antenna is used with a 
receiver, and it is desired to couple the 
output of the signal generator to this 
loop antenna, one of two systems might 
be used, 
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A wire may be looped loosely around 
the loop antenna form and connected to 
the signal generator leads. One end of 
the wire would connect to the “hot™ lead 
and the other end of the wire would con- 
nect to the "ground" lead of the signal 
generator cable. This is illustrated in 
Fig. ll. If the set is fairly well aligned 


80 that it has some sensitivity, a looser 
type of coupling may be employed as illus- 
In this system, the 


trated in Fig. 12. 


FIGURE JI 
A wire looped loosely once around the 
Yoop-antenna formand connected to the 
signal generator leads will provide 
Sufficient coupling for your signal 
generator signal. 


FIGURE |2 
Clipping the hot signal generator lead 
to the loop~antenna form is another way 


to feed asignal into theset. Clip the 
Signal generator ground lead tothe set 
chassis. 


"hot" lead is simply clipped to the loop 
antenna form and the "“ground™ lead is 
clipped to the set chassis. 

Where no loop-antenna is used, and 
it is desired to couple to the input of 
a receiver, several systems may be used. 
You may simply clip the "hot" lead to the 
receiver's antenna and the “ground” lead 
to the receiver's ground post or chassis. 


For less coupling, you may connect a 
short insulated wire to the antenna post 
of the set and clip the signal generator 
"hot™ lead to this wire, over the insu- 
lation, so that direct contact is not 
made. For still less coupling, you may 
simply lay the signal generator lead close 
to the antenna wire of the receiver. 

When using the signal generator to 
"inject™ an audio signal in an audio 
stage, connections can be made in a sim- 
ilar manner. A connection between the 
grid and chassis ina typical first audio 
amplifier stage, see Fig. 13, might be 
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FIGURE 13 
Typical first audio amplifier stage. 


made by clipping the signal generator 
leads directly to the tubets grid and 
cathode socket lugs. The connections 
might be made between grid and ground 
(chassis), grid and B-, or the two leads 
can be clipped directly across the grid 
resistor of that stage. 

A connection can be made directly 
across the volume control, using the two 
outer terminals of the volume control. 
(Be sure that you do not connect the 
leads to the “on-off" switch on the back 
of some volume controls.) This connec- 
tion directly to the volume control for 
checking audio stages inareceiver should 
be made only where the volume control is 
used in the audio stages - usually be- 
tween the second detector and the first 
audio amplifier. Where some other type 
of volume control is used, the connections 
can be made directly to the grid of the 
first audio amplifier tube. 


Dummy Antennas 


The purpose of a dummy antenna is 
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to simulate or create the effects of an 
actual antenna on the preselector or in- 
put tuned circuit. Manufacturers often 
recommend a particular type of "dummy 
antenna" which is to be connected in 
series with the “hot™ lead of the signal 
generator and the receiver antenna bind- 
ing post. 

Some manufacturers will also recom- 
mend the use of a condenser in series 
with the signal generator lead when 
aligning the i.f. portions of areceiver, 
This is to isolate d.c. receiver supply 
voltages from the signal generator. 
However, a series blocking condenser is 
built in the hot side of the Model 88 
output circuit and anadditional blocking 
condenser is normally unnecessary. 

The standard "dummy antenna” as re- 
commended by RMA (Radio Manufacturers 
Association), is illustrated in Fig. 14. 
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FIGURE 1/4 
Standard "Dummy Antenna." 


Many manufacturers simply suggest using 
a 400 ohm resistor in place of such an 
elaborate dummy antenna, while others 
suggest the use of either a .1 or .5 mfd. 
condenser or a combination of resistor 
and a condenser. 

It isfelt that a dummy antenna need 
not be used when connecting the signal 
generator to a receiver, except where 
laboratory measurements are being taken. 


Instead, we recommend that the prelimi- 
nary alignment be carried out without a 
dummy antenna and that the final align- 
ment of the preselector circuit be carried 
out inthe customer's home, using a broad- 
cast station as asignal source and using 
the customer's own antenna. By doing 
this, the best alignment can be attained. 
In many cases, it may be found that 
little, if any, adjustment need be made 
inthecustomer's home. Naturally, where 
a loop antenna is used, no further ad- 
justment is necessary. 


Output Indicators 


When aligning a receiver, it is de- 
sirable to connect an instrument to the 
receiver so that a visual indication of 
receiver output can be obtained when the 
set's adjustments are properly peaked. 

When aligning TRF receivers and con- 
ventional superheterodynes, a multimeter 
(such as the NRI Professional Model 44) 
might be used as an indicator. If it is 
to be used as an output meter, it may be 
connected between the plate of a single- 
ended output stage and ground as shown 
in Fig. 15, or between one side of a 
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FIGURE [5 
A. C. voltmeter, with built ind.c. block- 
ing condenser, used as output meter. 


push-pull stage and ground as shown in 
Fig. 16. If the multimeter is of the 
high resistance variety (at least 10,000 
ohms pervolt), or is a vacuum tube volt- 
meter, it may beused as a d.c. voltmeter 
and connected directly across the diode 
load resistor to read a.v.c. voltage. 
If the volume control is used as the diode 
load, then the dec. voltmeter should be 
connected across the volume control - 
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this is illustrated in Fig. 17. An out- 


put indication can also be obtained by 
connecting an a.c. voltmeter across the 
receiver's loudspeaker voice coil, as 
This method is not 


shown in Fig. 18. 


FIGURE 46 
An output meter can be used between the 
plate ofone push-pull tube and ground. 


AVG. CONNECTED AS 
VOLUME D.C. VOLTMETER 
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FIGURE 17 
A high resistance, orvacuum tube volt- 
meter, used to measure a.v.c. voltage as 
an output indication. Most servicemen 
fee! this method gives best results. 


as satisfactory as those previously men- 
tioned. 

If the receiver has a tuning indi- 
cator of the "magic-eye tube" type, a 
"shadow meter," or similar type of tuning 
indicator, this may be used to indicate 
when proper adjustments have been made. 

In an FM receiver where a limiter 
is employed, a microammeter is usually 
recommended for aligning the i.f. and 
preselector stages. It is inserted in 
series with the limiter grid circuit, and 
preceding stages peaked for maximum lim- 
iter current. A vacuum tube voltmeter or 
high resistance d.c. voltmeter is then 
used in discriminator alignment. 


GENERAL ALIGNMENT PROCEDURE 
TRE Receivers 


In recent years, practically the only 
TRF receivers manufactured have been very 
inexpensive a.c.-d.c. midget receivers. 
A typical example is shown in Fig. 19. 


CONNECTED AS iF 
OUTPUT METER 
FIGURE 18 
Output indication obtained across loud- 
speaker voice coil, with an a.c. volt- 
meter. Use thismethod only when other 
methods are extremely inconvenient. 


FIGURE f9 


A typical midget t.r.f. set of simple 
, design. 


These sets are quite simple and have but 
a single r.f. stage, which feeds into a 
detector circuit. 

However, many of the older TRF re- 
ceivers are still inexistence, and these, 
too, need alignment. The following in- 
structions will show you how to align 
TRF sets that use screen grid or pentade 
tubes inthe r.f. stages. Older receivers 
with triode tubes in r.f. stages may use 
the neutrodyne circuit, which requires 
an additional adjustment. This will 
be described later under the subject 
"Neutralization." 

Almost every TRF radio has a set of 
r.f. trimmer condensers. One condenser 
is in parallel with each section of the 
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main tuning condenser, so that each tuned 
circuit can be adjusted to give maximum 
output at the same signal frequency. ‘The 
adjustment is always made near the high- 
frequency end of the band, because small 
circuit changes have the greatest effect 
at this end. If no over-all equalizing 
adjustment is provided, the rest of the 
tuning band may not be in adjustment for 
maximum response, but will usually be 
satisfactory. 

Since few TRF receivers have diode 
detectors or a.v.c. circuits, you will 
probably connect the output meter between 
the plate of the output tube and ground, 
or across the loudspeaker voice coil. 
Next, disconnect the antenna wire, and 
connect the "hot" lead of the signal gen- 
erator cable to the antenna terminal of 
the receiver. Connect the ground lead 
of the signal generator to the ground 
post of the receiver {or to the chassis 
if there is no ground post). 

To make the alignment, tune the sig- 
nal generator to a frequency of approxi- 
mately 1400 kilocycles. Tune the set's 
dial toexactly the same frequency. Turn 
on boththe signal generator and the set, 
and allow them to warm up for a few min- 
utes so that they will become stable in 
operation. Then adjust each trimmer, in 
turn, until the output indicator gives 
maximum reading. (You willnormally find 
that these trimmers are mounted right on 
the tuning condenser gang.) This usually 
completes the job. 

A few of the very early TRF receivers 
did not have trimmer condensers. With 
some of these sets it is possible to make 
a rough alignment by varying the position 
of the gang tuning condenser rotor plates 
on their shaft, or by moving the leads 
of the tuned circuit closer to or farther 
from the chassis (thus changing the stray 
capacities in the circuits}. Frankly, 
such jobs usually take much more time 
than the final result warrants. The 
customer should purchase a more modern 
receiver. 

A few of the better early TRF re- 
ceivers were designed tobe selective and 
sensitive over the entire broadcast band. 
To make this possible, not only do these 
sets have trimmers that are used to make 
the initial adjustments, but also the 
last plate of each of the rotor sections 


of the tuning condenser is split or seg- 
mented, so sections of the rotor plate 
may be bent in or out at various points 
over the tuning range (see Fig. 20}. 
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FIGURE 20 
This illustrates the split rotor used in 
the tuning condensers of both ojd and 
modern sets. Forclarity, theend bracket 
of the condenser has been shown in phantom. 


This makes it possible to align the cir- 
cuit at several frequencies over the band. 

To align this kind of receiver: 
{1) Adjust the trimmers for maximum out- 
put with the signal generator and re- 
ceiver tuned to 1400 ke. (2) Rotate the 
tuning condenser gang until only the first 
rotor segment meshes completely with the 
stator section. Retune the signal gen- 
erator to give maximum output at this 
frequency. (3} Bend the first segment 
{the meshed segment) on the rotor of each 
condenser section in or out until the 
output indicator shows maximum voltage. 
(4) Turn the tuning knob again until the 
second rotor segments are completely 
meshed, retune the signal generator for 
this new setting, and repeat the adjust- 
ments for the second segments on each of 
the condenser sections. (5) When all the 
split segments have been adjusted inthis 
manner for maximum output, retune the re- 
ceiver to 1400 ke., and readjust the 
trimmers to compensate for any effect 
caused by bending the rotor plates, 

When you are to align a TRF re- 
ceiver, be sure that you first give it a 
thorough overhauling. Clean out all dust 
and grime fromthe r.f. coils and the tun- 
ing condenser, and blow out all dust and 
dirt from the chassis. Don't align any 
receiver until all shields and shield 
connections are in place, and don't ad- 
just any trimmer condenser until you know 
its purpose. An important rule to re- 
member in aligning TRF's is that the 
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trimmers you are to adjust will always 
be connected in parallel with the main 
tuning condensers’ and will usually be on 
the gang condenser itself. Don't touch 


any trimmer not connected in parallel 
with the gang tuning condenser; it is in 
the circuit for some purpose other than 
alignment. 


Neutralization 


At one time the neutrodyne receiver 
was extremely popular, so you may still 
occasionally get one to service. It was 
one of the first TRF receivers to have 
high sensitivity without being prone to 
squeal or oscillate. Squeals, or oscil- 
lation, was eliminated by feeding back 
energy out of phase with that which would 
otherwise cause oscillation. Therefore, 
whenever such a receiver gets outof bal- 
ance, or if there is any change in its 
tubes, it may oscillate. 

You can be sure a set is aneutrodyne 
if ituses triode tubes as r.f. amplifiers 
(screen-grid tubes made the neutrodyne 
circuit unnecessary) and has trimmers on 
the chassis that arenot in parallel with 
the tuning condenser gang. On some re- 
ceivers you may have to look carefully 
for a hidden neutralizing condenser. An 
example is aseries of early RCA receivers 
in which the neutralizing trimmers were 
actually underneath the tuning condenser 
gang. It was necessary to take the en- 
tire gang off the receiver to reach a 
neutralizing adjustment. 

The alignment procedure for 4 neu- 
trodyne is the same as for other TRF sets. 
However, if the receiver is oscillating 
or squealing, you must neutralize it be- 
fore alignment. If the set isnot oacil- 
lating, go ahead with the alignment pro- 
cedure until the set goes into oscilla- 
tion, at which point you will have to 
neutralize. The general neutralizing 


’ procedure is as follows: 


1. Open the filament or heater cir- 
cuit of the tube in the last r.f. stage 
by unsoldering a supply lead from the 
filament terminal on the tube socket. 
{An alternate method is to place a small 
section of an ordinary soda straw over 
one of the tube's filament pins. Any 
method which will allow the tube to be 
placed in its socket without filament 


voltage applied is satisfactory. } 

2. Turn the receiver on. Be sure 
the disconnected tube does not light. 
Tune the receiver to a local broadcast 
station operating on afrequency somewhere 
near 1500 ke., or connect your signal 
generator to the antenna and ground ter- 
minals of the receiver and tune both to 
the same frequency near 1500 ke. 

S. With no filament emission, this 
one tube will have no plate current. 
However, if theset is out of neutraliza- 
tion, the signal towhich the receiver is 
tuned can be heard from the loudspeaker. 
This means that the signal is |} :ssing 
from the grid to the plate (via inter- 
electrode capacity) inside the cold tube. 
This stage therefore needs neutralizing. 

4. Adjust the neutralizing condenser 
in the stage until the signal is at min-~- 
imum volume or cannot be heard, then re- 
tune the r.f. trimmer for this stage for 
maximum value, and readjust the neutral- 
izing condenser forminimum volume. This 
completes the neutralizing adjustment for 
one stage, (IMPORTANT: Once astage has 
been neutralized, do not change the tube 
in that stage, otherwise you may have to 
reneutralize.) 

5. Turn off the set, and restore 
filament voltage to the tube. 

6. Repeat this procedure for ail 
other r.f. stages, one by one, working 
toward the antenna. 

When youhave neutralized all stages, 
the set should not oscillate at any point 
over the band. However, if you find that 
it squeals at some other frequency, say 
at 800 ke., after you have eliminated 
the squealing at 1500 ke., you may find 
it necessary to reduce regeneration in 
some other way, possibly by reducing the 
plate voltage. 

Sometimes a tube cannot be neutral- 
ized properly. If you find a stage does 
not respond to neutralization, and can 
trace oscillation to that stage, try en- 
other tube in the stage, and check the 
stage wiring carefully. Before you can 
neutralize, all shields must be in place. 
If there is any missing shielding, it 
must be found or replaced. 


Basic Superheterodyne Alignment 


Introduction: In a TRF receiver, 
most alignment was carried out at only 
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one frequency. In a superheterodyne, a 
different case is encountered - a number 
of different circuits are used and a 
number of different alignment steps are 
necessary. The general procedure for 
aligning a superheterodyne receiver is 
first to align the i.f. amplifier by 
feeding in an i.f. signal and adjusting 
the i.f. trimmers (or coilcores) to give 
maximum output at this frequency. Then 
the oscillator and preselector sections 
are adjusted to give maximum output and 
to track properly with the dial. 

The following general information 
on alignment is presented to be used in 
cases where youdo not have manufacturer's 
alignment instructions available. If 
manufacturer's data on alignment is avail- 
able, we suggest it be followed. 

The Model 88 Signal Generator is de- 
signed to have practically no noticeable 
frequency drift as it warms up. However, 
the average superheterodyne receiver does 
drift slightly in frequency during the 
first five or ten minutes of operation. 
It is a good plan to allow sufficient 
time for the receiver to warm up before 
aligning. The signal generator may also 
be turned on during this warm up period. 

In some sets, movable iron cores 
{called "tuning slugs") in the inductances 
may be used for alignment rather than 
trimmer condensers, Therefore, where we 
mention trimmer adjustments, if a re- 
ceiver has "slug" adjustments, then the 
iron cores are varied - basic technique 
is still the same. 

First, learn the i.f. frequency of 
the set to be aligned. There are 
Beveral ways that the i.f. frequency can 
be determined. One way is to refer to 
any information that may be on the set 
chassis, inside the receiver cabinet, on 
the i.f. transformer shield cans, or 
mounted somewhere on the cabinet. Oc- 
capionally, the small name plate or card 
on which the model number of the set is 
printed will also have the i.f. fre- 
quency. If suchinformation isnot avail- 
able, refer to the schematic diagram or 
to servicing data for this set as pub- 
lished by the manufacturer, or refer to 
any of the standard service manuals for 
this data. 

Findlly, if youare unable to obtain 
the information from any other source, 


you can usually experimentally determine 
the proper i.f. frequency. 

Let us outline the method for ex- 
perimentally determining the i.f. fre- 
quency. 

1. Connect the signal generator to 
the input of the set - to the antenna 
post and ground or to the loop antenna as 
has been previously outlined. 

2. Connect the output indicator in 
the proper part of the set, using the 
methods outlined under that section, 

3. Now, turn the "FUNCTION" switch 
to "R,F. MOD."; the "BAND" switch to po- 
sition "A"; the "FINE ATTENUATOR" control 
to its maximum position; and the "COARSE 
ATTENUATOR" control tothe "HI" position. 

4. Turn the signal generator main 
tuning knob until the dial pointer is at 
the extreme right-hand end of the scale - 
this corresponds to the highest frequency 
setting of Band "A" - 550 ke. 

5. Short out the oscillator section 
of the receiver's tuning condenser by 
soldering a small strip of wire between 
the stator and the connection to the ro- 
tor plates, or to ground. Don't solder 
directly to thestator plates, of course, 
but to the lug connecting to the plates. 
(A short jumper lead withsmall alligator 
clips at each end can be used for this 
operation. No soldering is then neces- 
sary.) 

6. Tune the signal generator grad- 
ually towards the lowest frequency 
(170 ke.) on Band A. As you dothis, you 
should find a signal comes through the 
receiver which is louder at one point 
than at any other. If this is near one 
of the standard i.f. frequencies, use it 
as the i.f. frequency of the set for 
alignment. You willfind that this should 
occur at one of the standard frequencies 
of 175, 262, 455 (or 456), 465, or 470 
kilocycles. 


The receiver's volume control should 
be in amaximum position when making this 
test to determine the i.f. frequency of 
the set. The tuning dial of the receiver 
should be set near the low frequency end 
(condenser plates meshed}. Once you have 
determined the i.f. frequency of the re- 
ceiver, youcan follow the general align- 
ment procedure given on following pages, 
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The Basic Superhet Alignment Technique 
1. Plug in and turn on both the 
signal generator and receiver - allow a 
few minutes for them to warm up. 

2. Connect the output indicator as 
previously described. (With sets having 
a.v.c., whenever possible use a high 
resistance d.c. voltmeter to measure 
a.v¥.c. voltage as an output indication, 
as shown in Fig. 17.} 


3. Set the tuning dial of the re- 
ceiver to the low frequency end of the 


scale. 

4. Turn the set's volume control to 
its maximum volume position. 

5. Short out the local oscillator by 
soldering a short piece of wire between 
the lug for the stator plates and ground 
or rotor lug, or useany other convenient 
method, 

6. Connect the signal generator 
"hot" lead tothe antermna post of the re- 
ceiver and the "ground" lead to the 
ground post of the set - or, if a loop 
antenna is used, make the connections as 
illustrated in Fig. 11 or 12. If the 
receiver has an r.f. preselector stage, 
it may benecessary to connect the signal 
generator between the signal grid of the 
converter, or mixer tube, and ground to 
get an i.f. signal through the receiver. 

7, Set the signal generator exactly 
to the i.f. of the receiver - using the 
"BAND" switch to select the proper band. 
(Normally i.f.'s are found on Band A.) 
Set the signal generator attenuator con- 
trols until a suitable indication is ob- 
tained on output meter. 

8. Adjust the i.f. trimmers for 
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detector) mayhave only one trimmer. There 
are also a few sets in which one trimmer 
is mounted at the top of the can and the 
other on the bottom, so be sure to look 
carefully for two trimmers before de- 
ciding there is only one. 

9. Repeat_all i.f. trimmer adjust- 
ments to eliminate the effects of any 
interaction between trimmers, 

If the i.f. transformers are very 
badly out of alignment (usually due to 
someone tampering with the trimmer ad- 
justments), it may not be possible to 
force an i.f. signal through the entire 
receiver. It will then be necessary to 
first align the i.f. section, one trans- 
former at a time. 

Start by connecting the output of 
the signal generator between the control 
grid of the i.f. amplifier tube and 
ground (points land 2 in Fig. 21). With 
the signal generator at the specified 
i.f., adjust the trimmers of the last 
i.f. transformer formaximum output. (If 
the i.f. frequency is not known, set the 
signal generator to one of the standard 
i.f. frequencies, usually 456 ke., and 
adjust trimmers, looking for a normal 
peaking of the output. By experiment and 
experience, you may be able to find an 
i.f. which will work satisfactorily.) 

When the i.f. amplifiers of the re- 
ceiver have been properly aligned for max- 
imum output indication, it is necessary 
to align the "front end” (R.F., Mixer, 
and Oscillator sections) of the receiver. 

10. Remove the shorting connection 
used to cut out the operation of the 
local oscillator andtune the receiver to 


its highest frequency dial setting. 


maximum reading on the output meter. 
This would correspond to adjusting trim- 
mers D, EF, F and G in Fig. 21. 

You will usually find the i.f. trim- 
mers on top, on the side, or at the bot- 
tom of the i.f. transformer shield cans, 
although there are a few early receivers 
in which the i.f. trimmers are mounted 
separately from the i.f. transformers. 
{With the latter, you may have to depend 
on the manufacturer's instructions or 
trace the circuit to determine which 
trimmers adjust the i.f. amplifier and 
which are used for other purposes.) 

In some sets, the output i.f. trans- 
former (the one feeding the second 


1l. Set the signal generator to the 
same frequency. Then adjust the oscil- 
lator trimmer for maximum output. (This 


trimmer is usually located on the oscil- 
lator section of the tuning condenser 
gang, adjustment B in Fig. 21.) If the 
receiver is badly out of calibration, it 
may be necessary to tune the signal gen- 
erator back and forth near the frequency 
of the receiver, until a signal goes 
through the receiver. Then the receiver's 
oscillator trimmer can be adjusted until 
the receiver and signal generator are 
tuned to the same frequency, and maximum 
output isobtained. At this point, it is 
also a good plan to make sure that the 
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receiver's dial pointer has not shifted 
mechanically, and thrown the receiver 
calibration off, 


12. Tune the receiver and signal 
generator to a frequency of about 1400 
ke., and adjust the preselector trimmer 
for maximum output (adjustment A in Fig. 
21}. This trimmer is generally on the 
preselector section of the gang. 


frequency adjustment. 


13. Make a low-frequency adjustment 


by tuning the set and the signal genera- 
tor to approximately 600 kc. Adjust the 


low-frequency padder, adjustment C in 
Fig. 21 (or the oscillator coil core), 
for maximum output. When the maximum in 
sensitivity is wanted, it is better to 


use the followin rocedure, known as 
To 
detector 
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FIGURE 21 
Typical superheterodyne converter and i.f. stages. 
ADJUSTMENTS: A - Preselector Trimmer, B - Oscillator Trimmer, C - Oscillator 
"Padder”, D-E - Input 1. F. Trimmers, F-G - Output |. Ff. Trimmers. 


Some receiver alignment instruc- 
tions will tell you to adjust the oscil- 
lator and preselector stages together at 
1400 ke. This may prove satisfactory. 
However, it isoften possible to increase 
the sensitivity of the receiver between 
1400 ke. and 1600 ke. by peaking the os- 
cillator trimmer at approximately 1600 kc. 

If the oscillator circuit uses spe- 
cially cut tuning condenser plates (nor- 
mally smaller in size then the r.f. sec- 
tion of the variable condenser), there 
will probably beno low-frequency adjust- 
ment. You will be through with the 
alignment after carrying out the above 
procedure. However, if there is a padder 
condenser {orif the oscillator coil core 
is adjustable), you should make a low 


"rocking." 


To make a rocking adjustment, tune 
the signal generator to 600 ke. and leave 
it set at this frequency. Now tune the 
receiver to get maximum output, regard- 
less of the dial setting. Note the exact 
output meter reading. Then, change the 
setting of the oscillator padder condenser 
(or of the coil core} slightly, and re- 
tune the receiver for maximum output. 
Notice whether the reading on the output 
meter has increased or decreased, If the 
reading increased, keep on changing the 
oscillator adjustment in the same direc- 
tion, tuning theset each time, until you 
find the point at which you get the max- 
imum output meter indication. If the 
second reading is less than the first, 
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change the oscillator adjustment in the 
opposite direction, and retune the set, 
keeping up the procedure until the highest 
output reading is obtained. 

This rocking procedure increases 
the receiver sensitivity (at the sacrifice 
of exact receiver dial calibration), by 
effectively tuning the local oscillator 
and preselector simultaneously. {Chang- 
ing the receiver dial setting tunes the 
preselector, while the oscillator is 
tuned by the combination of padder ad- 
justment and the dial change.) 


14. Go back to the high frequency 
setting of 1400 or 1600 kc. and readjust 


the oscillator trimmer formaximum output 
at this frequency {if youmade any change 
in the padder or oscillator coil core 
setting). Then repeat the low-frequency 
adjustment. After one ortwo repetitions 
of theseadjustments, the receiver should 
track reasonably well over the broadcast 
band, and the set should have maximum 
selectivity and sensitivity. 

Notice that this alignment procedure 
is not a matter of making one definite 
adjustment, but is rather a back-and- 
forth process. One adjustment affects 
the other, 80 you have to make slight 
changes in both to get the best possible 
setting of the trimmers. 


Additional Information 


Where the receiver uses i.f. trans- 
formers of the “band-pass” or “high fi- 
delity” type, slightly different align- 
ment techniqueswill beused. Also, where 
"amplified" a.v.c. ora.f.c. circuits are 
used, a Slightly different procedure is 
necessary. For these epecial applica- 
tions, and for regenerative detector sets, 
using regeneration in the second detec- 
tor, referto your regular NRI lessons orto 
specific instructions given by the manu- 
facturer of the set. 

Some receivers may have a wave trap, 
tuned to the i.f. frequency, either in 
the antenna circuit as illustrated in 
Fig. 22, or between the first r.f. ampli- 
fier and the converter stage. In this 
case, after other alignment procedures 


have been carried out, the signal gener- . 
ator is set to the i.f. frequency of the ~ 


receiver {or to the frequency of the 
wave trap if different from the i.f. of 


the set); the output of the signal gen- 
erator connected tothe antenna and ground 
of the receiver; and the adjustment car- 
ried out for minimum indication on the 
output indicator. 


ANG. 


FIGURE 22 
Showing "Wave Trap” 
in the antenna circuit. 


In most cases, youwill find that no 
wave trap isbeing used, and this adjust- 
ment can be disregarded, 


Multi-band Receivers 


Where a multi-band superheterodyne 
is to be aligned, the i.f. amplifier is 
first aligned, using aconventional tech- 
nique as outlined. You.can then turn to 
the preselector and oscillator stages. 
The all-wave receiver has, of course, a 
number of preselector and oscillator 
circuits - one ofeach foreach wave band, 
There are two major systems used forail- 
wave reception. In one, each circuit has 
its own set of coils, trimmers, and pad- 
ders. Ina set of this sort, the bands 
can be aligned in any order - using the 
previous outlined technique of adjusting 
at the high-frequency and low-frequency 
end of each band. In these cases you 
would use signal generator readings cor- 
responding to dial readings on the re- 
eeiver. You can adjust the broadcast 
band first if you want to,then skip from 
short-wave band toshort-wave band. This 
circuit is illustrated in Fig. 23. 

The other system uses a single set 
of coils for all bands. The coils are 
provided with taps, and as much of each 
coil is used for each band as is needed 
to give the required inductance. For 
example, the highest frequency band uses 


me Ge, or 


a single section of the coils. Since a 
circuit tuned to a lower frequency re- 
quires more inductance, the next highest 
frequency band uses two sections of the 
coils, and so on. A set with this ar- 
rangement, known as the series coil con- 
nection, must be adjusted from the highest 


FIGURE 23 
This is the preselector 
circuit of an all-wave 
receiver uSing indepen— 
dent tuned circuits for 
each band. As you can 
see, the coil and trimmer 
of @ach circuit are sep- 
arate from those in all 
the other circuits. You 
can align tha bands of 
such a receiver in any 
order you Wish. 


frequency band downward. The setting of 
the trimmers in each circuit affects the 
capacities in the other circuits, and it 
is impossible to compensate for this un- 
less the highest frequency band is aligned 
first. Refer to Fig. 24 for an example 
of this type ofcircuit. Proceeding this 
way, band by band, you will align the 
broadcast band last. 

if you have the manufacturer's in- 
Structions, they will list the adjust- 
ments in the order in which they should 
be performed, if the order is important, 
However, when you do not have the manu- 
facturer's instructions, you must either 
examine the set carefully, determine which 
type itis, or follow the general rule of 
aligning the highest frequency band first 
in all cases, working downward through 
the low-frequency bands. 

You may encounter some difficulty in 
aligning a short-wave band if you make 
an improper adjustment of the oscillator 
high-frequency trimmer. As you know, 4 
superheterodyne should normally be aligned 
so that the local oscillator frequency is 
above the preselector orsignal frequency 
by the amount of the i.f. If any band is 


aligned so that the oscillator frequency 
is below the preselector frequency by 
the amount of the i.f., the setwill still 
play at the high-frequency end of the 
band, but it will be impossible to make 
it track properly at the low-frequency 
end. To avoid this difficulty, do not 
turn the oscillator trimmer very far when 
you are making a high-frequency adjust- 
ment in a short-wave band that is reason- 
ably well aligned. If the set has been 
tampered with, or if you accidentally 
turn the oscillator trimmer far away from 
the original setting, make sure that the 
oscillator frequency is above the pre- 
selector frequency. Todoso, adjust the 
set and your signal generator to a fre- 
quency near the high end of the band and 
run the oscillator trimmer adjusting 
screw out slowly, being careful not to 
bring it out so far that the condenser 
comes apart. If the trimmer has a wide 
tuning range, you should pick up the sig- 
nal at two different screw positions as 
you back the screw out. If you do, leave 
the screw at the outer position (the po- 
sition that gives the trimmer less capac- 
ity). This will make certain that the 


FIGURE 24 
This i8 a typical use of 
@ series coil connection 
inapreselector circuit. 
The shorting switch is 
part of thea wave—band 
Switch. When this switch 
is turned to position 4, 
it touches the contact of 
Position 2 also; coils Le 
and L3 are then shorted, 
leaving only Li to be 
tuned by condenser Cr, 
When the switch is turned 
to position 2, coit Ls 
is shorted; coils L; and 
L2 are then in series 
and tunedby Cr. Whenthe 
switch is in position 3, 
all three coils are in 
series and tuned by Cr. 
To align this set, you 
must turn the switchfirst 
to position 1 and adjust 


Trimmer C1, then toposi- a 
tion 2and adjust Cz, and SHORTING = 
finally toposition 3 and SWITCH = 


adjust Ca. 


oscillator is above the preselector end 
frequency. 

Remember, in all these alignment 
techniques, to keep the signal generator 
output at anaverage or low value, unless 
the set is so insensitive that consider- 
able signal strength is needed. The 
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purpose of this is to as nearly as possible 
approximate the actual operating condi- 
tions encountered, 

IT SHOULD BE MENTIONED FOR THE 
BENEFIT OF BEGINNERS, THAT IT IS IM- 
PORTANT TO DETERMINE AN ACTUAL NEED FOR 
ALIGNMENT, BEFORE ATTEMPTING THE PROQ- 
CEDURE, DO NOT LOOK TO ALIGNMENT OF 
RECEIVERS AS A "CURE ALL." OFTEN A 
WEAK TUBE, OR OTHER SIMPLE TROUBLE, WILL 
CAUSE A SET TO HAVE WEAK RECEPTION. BY 
ATTEMPTING TO REALIGN AN IMPROPERLY OP- 
ERATING RECEIVER, YOU MAY BE ACTUALLY 
MAKING AN EASY REPAIR JOB MORE DIFFI- 
CULT. 


Hints on Identifying Trimmers 


When aligning all-wave superhet re- 
ceivers, it is sometimes difficult to 
identify the various trimmer adjustments 
on each band. I.F. trimmers can almost 
always be identified, since they are 
either in the “i,f. cans™ or else con- 
nected to the i.f. coils. 

Where the oscillator and preselector 
trimmers are hard to identify, proceed 
as follows; 

1. Turn both set and signal genera- 
tor on and connect the signal generator 
to the antenna and ground posts of the 
receiver as outlined under the general 
alignment procedure. 

2. Turn the band-switch of the re- 
ceiver to the highest frequency band and 
tune the set to the high-frequency end of 
the dial. Volume control in maximum po- 
sition. 

3. Adjust the signal generator to 
the same frequency as the receiver - use 
a modulated r.f. signal and adjust the 
attenuator controls until a signal can 
be heard in the loudspeaker. 

4. Use an insulated alignment tool 
and carefully compress the various trim- 
mers in the r.f. and oscillator stages, 
Don't change the adjustments permanently; 
simply make a temporary capacity change. 

5S. When you find that the output 
from speaker becomes weaker as you com- 
press a certain trimmer - but that the 
dial setting is not changed, that is the 
preselector trimmer for that band, 

6. When you find that compressing a 
certain trimmer makes it necessary to re- 
tune the receiver dial for peak output - 


that is the oscillator trimmer for the 
band. 

7. Repeat this procedure on each 
band ~ but don't touchtrimmers which you 
have already identified. Once all trim- 
mers are identified, use the alignment 
techniques previously outlined. 


Alignment of FM Sets 


FM sets, in general, use one of two 
basic types of detector circuits. One 
type is the conventional discriminator 
detector, with limiter stages employed 
ahead of the discriminator to eliminate 
amplitude changes in the signal. The 
other type employs a "ratio detector" 
and no limiters are necessary, Slightly 
different alignment procedures are used. 

Let us first discuss the type of IM 
receiver using a limiter and a discrim- 
inator. 

It is standard practice toalign the 
i.f. amplifier of an FM receiver before 
aligning the preselector and oscillator, 
just as in AM receivers. However, the 
i.f. alignment is somewhat unique in that 
the i.f. section up to the input of the 
limiter tube is aligned firet, then the 
output of the limiter and the input of 
the discriminator are aligned as a sep- 
arate step. 

The limiter grid current is used as 
an output indication when aligning the 
i.f., r.f. and ose. sections, for two 
reasons. First, the limiter grid current 
varies directly with the signal strength, 
so it gives anaccurate output indication, 
Secondly, in normal operation, the lim- 
iter should draw a grid current of 50 
microamperes or more when stations are 
tuned in to properly load the preceding 
resonant circuit. We must measure the 
limiter grid current during alignment to 
be sure it is the normal amount. This 
will insure proper loading and hence cor- 
rect alignment of its input circuit. 

A typical limiter and discriminator 
stage in an FM receiver is shown in Fig. 
25. The output indicator should be a 
microammeter having a range of about 120 
microamperes. It isinserted in the grid 
return circuit at the point marked "X" 
and it should be by-passed by a .05 mfd. 
condenser. 

A vacuum tube voltmeter can also be 
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used by reading the voltage dropped across 
resistor R caused by the grid current. 
With a normal signal, minimum voltage 
across R should be at least .0005 times 


FIGURE 25 
Typical limiter anddiscriminator stages 
in an FM receiver. 


the resistance of R. (E = IxkR} for ex- 
ample, if R were 10,000 ohms, and I were 
5O microamperes, then .0005 x 10,000, or 
5 volts, would be a minimum value. The 
positive meter lead is connected to the 
chassis and the negative lead to the un- 
grounded end of resistor R. For align- 
ment, the signal generator is connected 
between the control grid of the first 
detector tube and chassis. The "hot" 
lead from the signal generator cable will 
connect tothe grid of the tube. Set the 
receiver dial at the lowest frequency. 
The local oscillator does not need to be 
disabled. 

The signal generator is tuned to the 
i.f. resting frequency of the set; this 
is generally 10.7 megacycles. Use an 
unmodulated r.f. signal. Adjust thei.f. 
trimmers for maximum output meter read- 
ing. Reduce the signal generator output 
if the grid current exceeds the range of 
your output indicator. When you align 
the limiter input circuit be sure that at 
least 50 microamperes are flowing before 
making final adjustment of trimmers cor- 
responding to Cj and Co of Fig. 25. 

If the i.f. amplifiers are badly out 
of alignment, sothatilittle or no output 
indication can be obtained, start with 
the signal generator hot probe connected 
to the control grid of the last i.f. 
tube {the one just ahead of the limiter), 
and then work back a stage at a time, 
aligning each stage as you go. 

Finally, you can make an over-all 
i.f. alignment from the first detector 


grid to the input of the limiter. Align 
éach trimmer for maximum current reading 
on the microammeter or a maximum voltage 
reading on the vacuum tube voltmeter. 

When the i.f. amplifier has been 
correctly aligned, the output indicator 
is moved from the limiter stage. If a 
microammeter was used inthe grid cireuit, 
elose this circuit when the meter is re- 
moved, 

You are now ready to adjust the out- 
put circuit of the limiter and the input 
circuit of the discriminator. Leave the 


signal generator connections and its fre- 
quency setting just as they were for the 
limiter and the i.f. adjustments. You 


will need either a vacuum tube voltmeter 
or a high resistance multimeter as an 
output meter. (1) Connect your meter 
between point A and ground in Fig. 25, 
with the negative probe at point A. (2) 
Then adjust condenser C3 for a maximum 
meter reading. (3) Remove the meter probe 
from point A and connect it to point B, 
so the meter is between B and ground. 
(If the meter should read off-seale to 
the left, reverse the meter polarity.) 
Now, adjust condenser Ca for minimum 
reading on the output meter, Theoreti- 
cally, the voltage between B and ground 
should decrease tozero. If it does not, 
the adjustment for minimum reading is 
acceptable, 

It is advisable to reverse the meter 
connections as afinal check, because the 
voltage may have passed through zero and 
actually reversed polarity. Since many 
vacuum tube voltmeters will not read re- 
verse polarities, you mayhave passed the 
zero point without knowing it. A minimum 
voltage between point B, and ground re- 
gardless of meter polarity, completes the 
i.f., limiter and discriminator adjust- 
ments, and none of these trimmers should 
be touched again. 

The preselector and oscillator ad- 
justments are made in the same manner as 
those for the high-frequency bands on an 
all-wave receiver. The output meter is 
connected again as for limiter and i.f. 
adjustments. R.F. and Oscillator trimmers 
should be set for maximum readings. It 
is standard practice to use the unmodu- 
lated output of the signal generator when 
making these adjustments. Manufacturer's 
information will usually specify 
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Pt 


frequencies for adjustment of various trim 
mers and padders. In general, trimmers 
will be adjusted near the high end of the 
band, and padders near the low end. 

Since your signal generator covers 
up to 60 megacycles on fundamentals, and 
the FM band is 88 to 108 megacycles, it 
is necessary for you to use second har- 
monies of the "F" band when aligning the 
preselector and oscillator circuits of 
an FM receiver. You can do this quite 
easily bysimply turning the "BAND" switch 
to position "F" and reading the "F ]" 
scale. 


Ratio Detectors 
Where aratio type detector is used, 


the circuit will probabiy be somewhat 
Similar to that shown in Fig. 26. In 


FIGURE 26 
Typical FM ratio detector circuit. 


this case, the alignment procedure will 
be as follows: 

Two 100,000 ohm resistors are con- 
nected as shown by dotted lines. A vac- 
uum tube voltmeter or high resistance 
voltmeter {not shown here) is connected 
across these tworesistors. The receiver 
dial pointer is set to the low-frequency 
end of the dial (88 megacycles) and the 
signal generator set to the i.f. of the 
receiver, 

All trimmer condensers or "tuning 
slugs" of the i.f. transformers are then 
adjusted for maximum output, except the 
output trimmer in the ratio detector 
transformer, Co in Fig. 26. 

Repeat this step in case there is 
interaction between trimmers. 

Next, connect the high resistance 
voltmeter or vacuum tube voltmeter from 
the juncture of the two 100,000 chm re- 
sistors to the audio output of the ratio 


detector - these connections are indi- 
cated by dotted lines on the schematic. 
Adjust the output trimmer condenser (or 
iron core slug) on the ratio detector 
transformer secondary for a zero meter 
reading. {This is Co in Fig. 26.) The 
meter should register reverse polarity 
when the slug is rotated through a zero 
output. 

Once zero or minimum meter reading 
has been obtained, the i.f. stages and 
the ratio detector are properly aligned. 
You can then align the oscillator and 
preselector stages using theconventional 
techniques previously outlined. 

For an output indication when align- 
ing oscillator and preselector stages, 
the vacuum tube voltmeter or high resist-— 
ance voltmeter is connected across the 
two 100,000 ohm resistors which have been 
temporarily installed. Preselector and 
oscillator adjustments are made formaxi- 
mum meter reading. 


Alignment Charts 


Many manufacturers furnish, in con- 
junction with their schematic diagram 
and servicing data, a trimmer condenser 
location chart and an alignment chart 
which gives step by step instructions 
for aligning the receiver. Most align- 
ment charts are self-explanatory but we 
feel that an example or two should be 
given so that you might be familiar with 
them and their use. 

A typical 6 tube superheterodyne 
receiver, the Zenith Model 68511 (65527 - 
68528) is shown schematically in Fig. 
27. The trimmer location chart that is 
furnished in the service data for this 
set is shown in Fig. 28. The alignment 
procedure chart, referring to the trim- 
mer condenser location chart, is given 
in Fig. 29. Note that a step by step 
alignment procedure is given and in- 
structions are given as to the proper 
connections for the test oscillator 
{another term for signal generator), for 
the type of dummy antenna, and for the 
setting of the signal generator (this is 
referred to as the “Input Sig. Freq."). 
The receiver band switch setting is given 
along with the dial setting. "B.C." re- 
fers to broadcast band and "S.W." to the 
short-wave band of the set. The proper 
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trimmer condensers to adjust and their Corporation, is shown in Fig. 30. The 
purposes are indicated, trimmer condenser and "tuning slug” lo- 

In most cases, the adjustment should cations are given on the chart directly 
be formaximum output onthe output meter. below the schematic. 
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FIGURE 27 
Zenith Models 6S5I1, 68527, and 65528. 
Occasionally the adjustment is for mini- The proper alignment procedure to 
mum output (there is such a wave-trap use in this typical FM circuit is given 
adjustment in the second operation on in Fig. 31. Although this is only an 
the chart in Fig. 29.) The alignment FM tuner, without audio stages, the 
procedure is carried on operation by op- alignment procedure is similar to that 
eration, exactly as listed in the chart. for a complete FM set, using a ratio 


detector, 

Note that this alignment chart also 
indicated the type of output indicator 
to use; the proper meter connections; and 
the adjustments to be made. It also 
shows whether the adjustments should be 
made for maximum or minimum output. 

Where complete manufacturer's in- 
structions are available, such as these 
typical examples, the instructions should 
be carefully followed. Where such in- 
structions arenot available, the general 
techniques that have been outlined here 
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FIGURE 28 and in your regular NRI Course should be 
Trimmer Location Chart. used, 
In many cases, a manufacturer may 
The schematic diagram for the FM specify that a vacuum tube voltmeter 
Pilotuner, manufactured by the Pilot Radio should be used for alignment. In most 


mn 


of these cases, a high resistance volt- 
meter may also be used. Experienced 
* servicemen will often, even where de- 
’ tailed alignment procedures are given, 


Ant.-Gnd. with 
10 Ohm Shunt 


follow a general technique of their own - 
the general technique being approximately 
the same as the procedure given by the 
manufacturer, but with slight refinements. 


600 Kc. 


Ze 6A02 Courtesy of Zenith Radio Corporation 


FIGURE 29 
Alignment Procedure Chart. 
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FIGURE 30 
Schematic Diagram of FM Pilotuner. 
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For example, servicemen do not 
usually use a dummy antenna. Further, 
where the manufacturer's instructions 
IMay specify the use of one type of out- 
put meter {a.c. voltmeter with condenser 
in series}, the serviceman may prefer to 
measure a.v.c. voltage with a d.c., 
voltmeter. 


SIGNAL GEN. 


CIRCUIT 
ster CONNECTIONS 


ALIGNED DIAL 


POINTER; PREG. 
lF 68 mc 


METER 


VTV¥M 
or high 
resistance 
voltmeter 


Through .01 mfd. 
cap. to grid of 
&BES 


10.7 me 


Repeat Step No, | 


defective stage consists of injecting or 
inserting asignal at agiven point in the 
receiver froma known source. Thismethod 
can be used to track down trouble through-~ 
out the receiver. 

Checking a "dead receiver": For 
example, if the set is dead, set up the 
signal generator so that an audio signal 


METER CONNECTIONS 


Across two 100K rasistors 
—indicated by dotted 
lines in schematic 


TRIMMER OR 
SLUG ADJUSTMENT 


PROCEDURE 


$2, St, 
34, $3, 
56, SS 


YT¥M 
or high 
resistance 
voitmater 


Ratio 
Detector 


88 me [10.7 mc! Same as No. | 


VIVM 
or high 
resistance 
voltmeter 


VIV¥M 
or high 
resistance 
voltmeter 


Through carbon 
300 ohm resistor 
to Ant. Terminal 


90 me 90 me 


Same as No, 4 


Frem: Junction of two 
100K resistors 

TO: Audio output of 
ratio datactor. Connec- 
tions indicated by dof- 
ted fines in schematic. 


Same as Step No. | 


Same as No. | 


Repeat Steps No. 4&5 


VI¥M 
or high 
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voltmeter 


90me | 90 mc{] Same as No. 4 


Same as No. t 


VI¥M 
or high 
resistance 
voltmeter 


104 me | J0&mecj] Same as No. 4 


Same as No. | 


FIGURE 31 
(Follow sequence as indicated. } 


FM Pilotuner Alignment Chart 


You will find, as you gain experi- 
ence working on different types of sets, 
exactiy what type of servicing procedure 
you like to follow, and will rely upon 
manufacturer's instructions only for un- 
usual sets or for some types of multi- 
band receivers. 


Use of The Signal Generator in Servicing 


Perhaps the greatest use of the 
Signal generator {outside of alignment) 
is when the "signal injection” method of 
trouble shooting is used. The signal 
injection system of isolating the 


Adjust for maximum out- 
put 


Adjust meter to zero 
{Check proper zero set) 
Meter should register re- 
verse polarity when slug 
is rotated through zero 
output, 


Same at Stap No. | 


Same as No. | 


Same as No. | 


Same as No. | 


is produced. This audio signal is fed 
to the grid of the output tube. If a 
pentode orbeam power output tube is used 
(as inmost modern receivers), you should 
be able to hear a signal from the loud- 
speaker with the signal generator set for 
maximum audio output. If you can hear a 
signal, this probably means that the out- 
put stage, output transformer, receiver 
loudspeaker and receiver power supply are 
functioning normally. If so, transfer 
the "hot™ lead of the signal generator 
to the grid of the first audio amplifier 
tube andcheck for an audio signal in the 
receiver's loudspeaker. 
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However, if there isno audio signal 
from the receiver's loudspeaker with the 
signal generator connected between con- 
trol grid and ground of the output tube, 
it indicates trouble either in the out- 
put stage, the output transformer, the 
loudspeaker, or in the set's power sup- 
ply. A check can be made on the set's 
power supply quite easily by checking 
for operating voltages. The loudspeaker 
can be checked by substituting another 
speaker or making ohmmeter tests. 

Assuming the receiver is working 
normally from the output stage through 
to the loudspeaker, the audio signal 
should be injected at the grid of the 
Ist. A.F. amplifier. Set the receiver's 
volume control in the maximum position. 
For a given setting of the signal gener- 
ator "FINE ATTENUATOR” and "COARSE ATTEN- 
UATOR," you should note that the audio 
signal becomes louder. If it fails to 
do so, it indicates that you are losing 
rather than obtaining gain from the lst. 
audio amplifier stage. Check for a bad 
tube, open plate load resistor, or open 
coupling condenser. 

This procedure can then be carried 
on through the set, working from the out- 
put stagetoward theantenna. When check- 
ing thelast i.f. amplifier stage and the 
detector stage, a modulated r.f. signal 
at the receiver's i.f. frequency’is fed 
to the signal grid of the last i.f. am- 
plifier tube. If the receiver seems 
normal at this point, the test signal can 
then be transferred to the grid of the 
preceding i.f. amplifier stage. When @ 
signal can be obtained through one stage 
and not through the preceding stage (work- 
ing toward the antenna), the defect has 
been isolated between the last two test 
points where the signal was injected. 
Check operating voltages and test compo- 
nent parts between these two test points 
until you locate the defective part. 

If the i.f. amplifier section seems 
to be normal, check the mixer, oscilla- 
tor, r.f. and antenna circuits. First, 
connect output of signal generator be- 
tween signal grid and ground of mixer 
tube, with signal generator still set at 
the receiver's i.f. frequency. If a 
fairly strong signal comes through the 
receiver, the mixer stage is apparently 
operating, but the local oscillator may 


: be set at 1456 ke. 


not be oscillating. In this case, the 
conventional test is to check for d.c. 
voltage across the oscillator grid 
resistor. 


In some oscillator-mixer circuits, 
however, no oscillator grid resistor is 
present. Feedback may be obtained be- 
tween plate and cathode circuits or be- 
tween screen grid and cathode circuits, 
In a case like this, a check on the local 
oscillator operation can be obtained by 
attaching theantenna to the receiver and 
turning the dial of the receiver to the 
frequency of a local broadcast station. 
If the local oscillator is dead, nothing 
will be heard through the receiver's 
loudspeaker. 


Now, tune the signal generator to a 
frequency equal to the frequency of the 
broadcast station plus the i.f. of the 
set. The "FUNCTION" switch of the signal 
generator will be set tothe "R.F. UNMOD." 
position. This unmodulated r.f. signal 
is fed tothe grid of the converter tube. 
If you now hear the broadcast station 
coming through the receiver, it is al- 
most certain that the local oscillator is 
not working. 


You have actually substituted the 
oscillator of the signal generator for 
the local oscillator inthe receiver. As 
an example of the proper frequency to 
use, if the i.f. of the set is 456 kce., 
and the frequency of the local station 
1000 ke., then the signal generator would 
This is on Band B. 


Checking a "weak" receiver: Ifa 
receiver is weak, you can get some idea 


where signal strength is lost by using 
the stage-to-stage technique just out- 
lined for locating trouble in a dead re- 
ceiver. Starting at the control grid of 
the output stage, set the "FINE ATTENUA- 
TOR” and "COARSE ATTENUATOR" control so 
that a very low output indication is ob- 
tained, or so that the signal can be 
barely heard, Then, as you work back- 
wards through the set, you should note 
an increase in signal each time you pro- 
ceed to the input of an amplifying stage. 
If you do not obtain an increase in out- 
put for any one stage, but find that the 
signal disappears or that there is a de- 
crease, this indicates that there is a 
loss rather than gain in that stage. 


= 


For the accurate measurement of stage 
gain, a fixed amplitude input signal 
should be fed to the receiver from the 
signal generator and a tuned type signal 
tracer, such as the Model 33 NRI Profes- 
sional Signal Tracer used to follow the 
signal from stage to stage. 

Modulation Hum: A signal generator 
is often useful for checking "modulation 
hum" in a set. Modulation hum is recog- 
nized by the fact that hum occurs when 
the receiver is tuned to a station, but 
no hum is present when the receiver is 
tuned off the station. To locate where 
modulation hum is introduced, proceed as 
follows: 

1. All tubes should be checked for heater 
to cathode leakage and grid circuits 
should be checked for opens. Either 
heater tocathode leakage or an open grid 
circuit might cause "hum modulation." 

2. Pick up @ local broadcast station 
with the receiver on which you hear mod- 
ulation hum. Measure the a.v.c. voltage 
developed across the diode load resistor 
with modulation hum present. Now, as you 
check from stage taostage in the following 
steps, adjust the signal generator out- 
put with the FINE ATTENUATOR and COARSE 
ATTENUATOR controls until at least the 
same a.v.c. voltage ismeasured. This will 
insure that the test signal is of suffi- 
cient amplitude to cause modulation hum. 
5. Feed an UNMODULATED R.F. SIGNAL into 
receiver, starting atthe last i.f. stage 
and working toward the antenna. Use the 
proper frequency tofeed through the set. 
For example, when checking the i.f, 
Stages, use the i.f. of the receiver. 
(The receiver should be tuned so that no 
station is being picked up.} 

4, The stage at which you first notice 
the hum coming through is the stage that 
is defective and this is where the modu- 
lation hum is being introduced. Check 
component parts in that stage until you 
locate the defective part. 

Intermittent Trouble: The signal 
generator can be used to some seatent to 
find the trouble in an intermittent set. 
It is difficult to feed from one stage 
to another while the intermittent is in 
progress, as the voltage surge due to 
connecting the signal generator might 
clear upthe defect. The best way to use 
the signal generator on an intermittent 


trouble isto make a permanent connection 
to the receiver and wait for the inter- 
mittent to occur. 

To use the signal generator in serv- 
icing an"intermittent™ set, feed a modu- 
lated r.f. signal through the receiver 
from theantenna. Connect the dic. volt- 
meter toread the receiver's a.v.c. volt- 
age. Note the amount of a.v.c. voltage. 
Turn upthe set'svolume control until the 
audio note can be heard in the speaker. 

Leave the set and signal generator 
operating until the intermittent condi- 
tion occurs. When the set goes dead, 
immediately check for a.v.c. voltage at the 
meter. If the a.v.c. voltage has not 
changed, the trouble is inthe audiostages. 
If there is noa.v.c. voltage present, the 
trouble is in the r.f. or i.f. stages. 
You have thus effectively isolated the 
trouble to one section of the receiver. 

This procedure should be carried 
out after the conventional “brute force" 
test has been made. To use the brute 
force test, a pair of long nose pliers 
is used to wiggle each part and connec- 
tion inthe set, looking for a particular 
part which will cause the intermittent 
condition to occur. That part is defec- 
tive and should be replaced. If the de- 
fect is due to a loose connection, the 
connection should be resoldered. 

For further information on using a 
Signal generator in servicing, refer to 
your regular NRI Course. 


POINTER POINTER POINTER 
BAND POSITION POSITION POSITION 
x ¥ cA 
A 197 ke. 592 kc, 516 ke. 
B 622 ke. 1210 ke. 1562 ke. 
C 1.9 mc. 3. 68 me, 4.75 me. 
D 5.38 me. 10.65 me. 14.2 me. 
E 16.7 me. 26.1 me. 29.4 mc. 
F 34.1 me, 53 me. 59.7 me. 
Fy 68.2 mc. 106 me. 119.4 me. 
FIGURE 32 


Correct readings for the three pointer 
Positions indicated on the signal gener- 
ator scales in Fig. 4 When the pointer 
is between two division lines, it is nec- 
essary toestimate its position. If your 
estimate is fairly close to the corre- 
sponding value given here, it canbe con- 
sidered satisfactory. 


we Be 


